PIKfyve sensitivity of hERG channels.
Human ether-a-go-go (hERG) channels contribute to cardiac repolarization and participate in the regulation of tumor cell proliferation. Mutations in hERG channels may cause long QT syndrome and sudden cardiac death due to ventricular arrhythmias. HERG channel activity is up-regulated by the serum- and glucocorticoid-inducible kinase isoforms SGK1 and SGK3. Related kinases are protein kinase B (PKB/Akt) isoforms. SGK´s and PKB/Akt´s activate phosphatidylinositol-3-phosphate-5-kinase PIKfyve, which in turn up-regulates several carriers and channels. An effect of PIKfyve on hERG channels, has, however, never been shown. The present study thus explored the putative influence of PIKfyve on hERG channel expression and activity. hERG channels were expressed in Xenopus oocytes with or without PIKfyve and/or PKB, expression of endogenous and injected hERG quantified by RT-PCR, and hERG channel activity determined utilizing dual electrode voltage clamp. Moreover, hERG protein abundance in the cell membrane was visualized utilizing specific antibody binding and subsequent confocal microscopy and quantified by chemiluminescence. Coexpression of wild type PIKfyve increased hERG channel activity in hERG-expressing Xenopus oocytes. hERG channel activity was further increased by coexpression of PKB, an effect augmented by additional coexpression of PIKfyve, but not by additional coexpression of PKB/Akt-resistant PIKfyve mutant PIKfyve(S318A). Coexpression of PIKfyve increased hERG channel protein abundance in the cell membrane. Inhibition of hERG channel insertion into the cell membrane by Brefeldin A (5 µM) resulted in a decline of current, which was similar in Xenopus oocytes expressing hERG together with PIKfyve and in Xenopus oocytes expressing hERG alone. hERG is up-regulated by PIKfyve, which is in turn activated by PKB/Akt.